The molecular weight (MW) characteristics of polyvinylcaprolactam (PVCL) were studied earlier for fractionated specimens synthesised in the presence of initiator 2,2-dinitrileazoisobutyric acid (DAA) in dimethylformamide (DMF) by the light scattering method (ref. 1). One of the main tasks of such investigations is to obtain relationships that will help to establish the optimum polymerisation conditions in terms of correlation of the synthesis conditions with the MW and the molecular distribution (MWD) of the polymers produced. In this context, it makes much more sense to carry out controlled synthesis in order to produce specimens with prescribed MW characteristics, avoiding the laborious process of fractionation of the high molecular weight compounds.
The molecular weight (MW) characteristics of polyvinylcaprolactam (PVCL) were studied earlier for fractionated specimens synthesised in the presence of initiator 2,2-dinitrileazoisobutyric acid (DAA) in dimethylformamide (DMF) by the light scattering method (ref. 1) . One of the main tasks of such investigations is to obtain relationships that will help to establish the optimum polymerisation conditions in terms of correlation of the synthesis conditions with the MW and the molecular distribution (MWD) of the polymers produced. In this context, it makes much more sense to carry out controlled synthesis in order to produce specimens with prescribed MW characteristics, avoiding the laborious process of fractionation of the high molecular weight compounds.
The present paper gives the results of investigating the MW and conformation parameters of PVCL specimens, which were controlled by introducing a special agent into the reaction mixture.
Polymers of vinylcaprolactam (VCL) were synthesised by a radical mechanism in the presence of initiator DAA in dioxane. To control the MW, allylbenzene (AB), which is an active chain transfer agent and at the same time, under our conditions, is not polymerised and does not enter into copolymerisation, was added to the solution. Air was removed from the reaction mixture by subsequent freezing and unfreezing in vacuum to a residual pressure of 0.13 Pa. Polymerisation was carried out at 60°C, and reprecipitation of the polymers from dioxane into hexane was carried out.
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The formation of homopolymers was confirmed by PMR spectroscopy. In the spectrum of the VCL polymer at 4.30 ppm there is a signal of the methylene proton of the polymer chain. Such low values of chemical shift are due to the influence of nitrogen of the lactam group. At 3.27 ppm there is a broad signal with double the integral intensity, corresponding to methylene protons of the ring, located in the α-position to the nitrogen of the lactam group. All remaining hydrogens give signals in the 2.8-1.0 ppm region, and here it is possible to distinguish two humps at 2.44 and 1.64 ppm. The precise assignment of the signals is difficult to establish on account of the great width of the signals and the stereospecificity of the polymer chain. In the spectrum of PVCL there are no signals characterising the presence of a controller in the polymer chain. This is due to the fact that AB is unable to be polymerised by a free radical mechanism. In view of this, the polymerisation products are regarded by the present authors as homopolymers of VCL.
Sedimentation investigations of weak solutions of polymers were carried out on a MOM 3180 ultracentrifuge (Hungary) at a rotor speed of 45 000 rpm. The temperature was 25°C and the solvent was dimethylformamide (DMF). To obtain the entire MWD of specimens of low molecular weight, use was made of two-sector cells creating an artificial sedimentation boundary. The intrinsic viscosity was determined in an Ubellohde viscometer. Table 1 it can be seen that, with retention of a constant initiator concentration, the change in the concentration of the controller accordingly changes the MW of the specimens. Figure 1 gives the dependences of the intrinsic viscosity and the coefficient of sedimentation on the MW in bilogarithmic coordinates, on the basis of which the Mark-Kuhn-Houwink equations are derived:
Deviations of the exponents α and β from 0.5 indicate that the solvent used is thermodynamically good.
It is interesting to note that exponent α differs from that obtained earlier in the MW range of PVCL of 3.77 × 10 Thus, the use of allylbenzene makes it possible effectively to control the MW characteristics of PVCL and to produce polymers with a specified MW and a polydispersity of ~2, which indicates a monomolecular mechanism of chain rupture. The exponent α in the Mark-Kuhn-Houwink equation that is obtained in the MW range 3.9 × 10 5 -1.98 × 10 6 differs slightly from that obtained earlier for a MW of 3.77 × 10 5 -1.67 × 10 6 , which may be due to the effect of partial leakage of coils for specimens with a low MW.
